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NAPEN-D 


Honorable  Brendan  T.  Byrne 
Goremor  of  New  Jersey 
Trenton,  NJ  08621 


Dear  Goramor  Byrne: 


4 MAY  1979 


Incloaed  la  the  Phase  I Inspection  Report  for  Sunset  Lake  Daa  In 
Cuiri>erland  County,  New  Jeraey  which  has  been  prepared  under  authorization  of 
the  Daa  Inspection  Act,  Public  Law  92-367.  A brief  assessaent  of 
the  daa's  condition  Is  given  In  the  front  of  the  report. 


Based  on  visual  Inspection,  available  records,  calculations  and  past 
operational  perfomance,  Sunaet  Lake  Daa,  a high  hazard  potential 
structure.  Is  judged  Co  be  In  good  overall  condition.  The  daa's  three 
spillways  are  considered  Inadequate  since  17  percent  of  the  Probable 
Nazlana  Flood  would  overtop  the  daa.  The  decision  to  conaldsr  the 
spillway  "Inadaquate"  Instead  of  ''seriously  Inadequate"  la  based  on 
the  fact  that  failure  froa  overtopping  would  not  significantly  increase 
the  hazard  to  loss  of  Ufa  downatreaa  froa  the  daa  froa  that  which 
would  exist  just  before  overtopping  failure.  To  Insure  adequacy  of 
the  structure,  the  following  actions,  as  a alnlaua,  are  reconasnded: 


a.  The  spillways'  adequacy  should  be  detaralned  by  a qualified  pro- 
fessional consultant  engaged  by  the  owner  using  aore  sophisticated  aathods 
procedures,  and  studies  within  six  aonths  froa  the  date  of  approval  of 
this  report.  Any  reaedlal  aeasures  necessary  to  Insure  the  adequacy  of 
the  spillways  and  to  prevent  overtopping  should  be  Initiated  within  cal- 
endar year  1980.  In  the  Interla,  a detailed  eaergency  operation  plan  and 
warning  systea,  should  be  proaptly  developed.  Also,  daring  periods  of 
unusually  heavy  precipitation,  around  the  clock  surveillance  should  be 
provided. 


b.  Vlthln  six  aonths  from  the  date  of  approval  of  this  report 


dan's  eiriiankaent  and  foundation  condition  and  structural  stability.  This 
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NOTICE 

THIS  DOCUMENT  HAS  BEEN  REPRODUCED 
FROM  THE  BEST  COPY  FURNISHED  US  BY 
THE  SPONSORING  AGENCY.  ALTHOUGH  IT 
IS  RECOGNIZED  THAT  CERTAIN  PORTIONS 
ARE  ILLEGIBLE,  IT  IS  BEING  RELEASED 
IN  THE  INTEREST  OF  MAKING  AVAILABLE 
AS  MUCH  INFORMATION  AS  POSSIBLE. 


( 


L 


NArm-D 

Hoaorakl*  Braadu  T.  Wfrmm 

•hovld  laeloda  taat  borlat*  to  datarvlM  aatarlal  pro^artlas  ralatlaa  to 
■taklllty  and  aaopait*  aad  iBatallatloo  of  plaioaatara  to  facllltata  aaap- 
aga  atadlaa.  Any  raaaJial  Maaaraa  foand  nacoaaarr  ahoold  ba  Inltlatad 
vlthln  ealaadar  yaar  1980. 

e.  Wlthla  ala  aentha  froa  tha  data  of  approval  of  thla  raport, 
aatiaaarlng  atudlaa  and  analyaaa  ahaald  ba  laltlatad  to  ravlav  tha 
hydraallc  oparatloa  of  tha  ovarall  atractura.  Stadiaa  aboald  laelada  tha 
affaet  of  raatrletiag  tha  flov  uadar  brldga  B-14  oa  Park  Avaaaa,  tha  In- 
atallatloa  of  a log  booa  for  dabrla  collactloo  at  tha  alphoa  aplllaay, 
aad  tha  pooalbla  eoaatractloa  of  aa  aazlllary  aplllvay  in  tha  north  and 
of  tha  racaaay  dlka. 


d.  Within  thraa  aontha  froa  tha  data  of  approval  of  thla  roport, 
tho  following  raaadlal  actloaa  ahonld  bo  coaplotod: 

(1)  laapoct  and  roflll  tho  dowaatroaa  atllllng  baalno  at  both  aaln 
aahaakaaat  aplllwaya.  Cooaldoratloa  ahoold  bo  glvon  to  laotalllag  aaargy 
attanaatloa  davleaa  awch  aa  daflaeting  aalla,  vldor  doadatad  aprona  ate. 
or  ostoadlng  a pavod  or  rlprappod  choanal  (oapoclally  at  tho  anxlllary 
aplllaay) . 

(2)  tagrado  aad  protoct  aeonrad  araaa  of  aaln  aabaakaaat  baekalopoa. 
Baaavo  traoa  la  aoloctod  arooa  ^Mra  tholr  praaaaca  aaacarbatoa  tho  aroalon 
preblaa. 


(S)  tapalr  dotorloratod  ooacrata  aarfacoa  on  all  oplllway  atmcturoa. 


A copy  of  tho  roport  la  bolng  famlahod  to  Nr.  Dirk  C.  Rof 
Joraay  Dapartaant  of  Bnvlronaantal  Protactloa,  tha  daalgnatod  Stata 
Of flea  contact  for  thla  pragraa.  Within  flvo  daya  of  tho  data  of  thla 
lattar,  a copy  will  alao  bo  aont  to  Oengraaaaaa  Wllllaa  J.  Ihighoa  of 
tha  Soeond  Dlotrlct.  Undar  tha  provlalon  of  tho  Praodoa  of 
Inforaatlon  Act,  tha  Inapactloa  raport  will  ba  aubjact  to  rolaaaa 
by  thla  of flea,  apon  ro^oaat,  flva  daya  aftar  tha  data  of  thla 
lattar. 


/ 
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NAPn-D 

Roaorabl*  trandan  T.  tyma 

AMleioaal  eoylaa  of  thla  rafart  say  ba  obtalnad  from  tba  Natlanal 
Tachaleal  InferMtlea  Sanrleaa  (HT18),  Sprlnftflald.  TlrgUla  221bl 
at  a raaaeaabla  coat.  Plaaaa  allow  fo«r  to  als  waaka  frea  tha  data  of 
tbia  lattar  for  MTIS  to  Kara  caplaa  of  tha  raport  aaallabla. 


Ab  iofortaot  aayaet  of  the  Dob  Safaty  ProfroB  will  ba  tha  iBylaaantatlon 
of  tha  racooaaedatloaa  aada  aa  a raawlt  of  tha  Inayactlon.  Hi  aceordlatly 
ra^waat  that  wa  ba  adalaad  of  yrofoaad  aetiona  takaa  by  tha  State  to 
laplaBoat  owr  racoBBaiidatioiia. 


1 Xacl 

Aa  atatad 


Slaearaly, 


JAMts  0.  tor 

CeloBal,  Corpa  of  Inslnaora 
Dlatrict  Hiflaaor 


Oofiaa  fomlahod: 

Dirk  C.  HofBaa,  P.I.,  Dopoty  Director 

Dirlaloa  of  Hater  Raaoorcaa 

N.  J.  Dapt.  of  ftnrlrooBaBtal  Protactloa 

P.  0.  Dos  01029 

TraatoB,  M 0M2S 

Jokm  O'Dowd,  Actlac  Oilaf 
■wraao  of  Flood  Plata  NaBMaaaBt 
Mwlalao  of  Hator  kaaowrcaa 

1.  J.  Dopt.  of  lawlroBBaBtal  Protactloa 
P.  0.  Sob  01029 
TroBtOB.  NJ  0M25 


3 


sl'Nsr.T  !.AKr  nA»‘  {Niooiv>n 


rORPS_OF  FWMNKm  ASSrS^SMFVr  OF  CfNfFAt  n^NPITIONF 

Thl«  daa  Innprctrd  on  10  Janiiarv  I*)?*!  hv  I.outM  AerBnr  and  Aaaortataa, 

Inc.  under  contract  to  the  State  of  New  Jeraev.  Ttie  atate, 

under  a)trae«ent  with  the  U.  S.  Ar«v  FnBlneer  Dlatrlct.  fht ladelrhla. 

had  thla  Inapectl  on  perforaed  In  accordance  with  the  National  Paa  Inapectlon 

Act,  Ptihllc  l.aw 

Sunaat  lake  Oaa,  a hlfh  hatard  potential  atructure,  la  ludRed  to  he  In 
Rood  overall  condition.  The  daa'a  three  aplllwava  are  conatdered  Inade- 
i nuata  alnce  17  percent  of  the  frohahle  Haxlana  Flood  would  overtop  the 

daa.  The  declalon  to  conalder  the  aplllwav  "Inadequate"  Inatead  of 
"aerloualv  Inadequate"  la  baaed  on  the  fact  that  failure  froa  overtopplnq 
would  not  alqnlf leant Iv  Increaae  the  hazard  to  loaa  of  life  downatreaa 
froa  the  daa  froa  that  which  teotild  exlat  luat  before  overtopplnR  failure. 

To  Inaure  adequacy  of  the  atnicture,  the  followlnq  actlona,  aa  a alnlaxna, 
are  recoaaended: 

a.  The  aplllwava'  adequacy  ahotild  be  deteralned  bv  a qualified  pro- 
feaalonal  conaultant  enpaRed  bv  the  otmer  ualnR  aore  aophlat Icated  aethoda, 

I procedurea,  and  atudlea  within  al*  aontha  froa  the  date  of  approv.al  of 

thla  report . Any  reaedlal  laeaaxirea  neceaaarv  to  Inaure  the  adequacy  of 
i the  aplllwaya  and  to  prevent  overtopplnR  ahould  be  Initiated  within  cal- 

I endar  year  1*»A0.  In  the  Interla,  a detailed  eaerRenev  operation  plan  and 

wamlnR  avatea,  ahould  be  proantly  developed.  Alao,  durlnR  perloda  of 
' unuauallv  heavy  precipitation,  around  the  clock  aurvelllance  ahould  be 

provided. 

h.  Within  ala  aontha  froa  the  date  of  approval  of  thla  report, 
enRlneerlnR  atudlea  and  analvaea  ahould  he  Initiated  to  deteralne  the 
daa'a  eabankaent  and  foundation  condition  and  atructural  atabllltv.  TT^la 
ahould  Include  teat  borlnRa  to  deteralne  material  propertlea  relative  to 
atabllltv  and  aeepaRe  and  Inatallatlon  of  pletoaetera  to  facilitate  aeep- 
aRe  atudlea.  Anv  remedial  meaaurea  found  neceaaarv  ahould  be  Initiated 
within  calendar  year  1*780. 

c.  Within  ala  montha  from  the  date  of  approval  of  thla  report, 
enRlneerlnR  etudlea  and  analvaea  ahould  be  Initiated  to  review  the 
hvdraullc  operation  of  the  overall  atructure.  Studtea  ahould  Include  the 
affect  of  reatrlctlnR  the  flow  under  brldRe  8-14  on  Park  Avenue,  the  In- 
atallatlon of  a loR  boom  for  debrla  collection  at  the  alphon  aplllwav, 
and  the  poaalble  conetructlon  of  an  aualllarv  aplllwav  In  the  north  end 
of  the  raceway  dike. 

d.  Within  three  montha  from  the  date  of  approval  of  thla  report, 


k 


r 


th«  following  roaodlal  actions  should  he  coaplsted: 

(1)  Tnspaet  and  refill  the  downatrea*  stilling  basins  at  both  aaln 
eabankaent  spillways.  Consideration  should  he  given  to  Installing  energy 
attenuation  devices  such  as  deflecting  walls,  wider  dendated  aprons  etc. 
or  extending  a paved  or  rlprapped  channel  (especially  at  the  auxiliary 
spillway) . 

(2)  Regrade  and  protect  scoured  areas  of  aaln  eabankaent  backelopes. 
Reaove  trees  In  aelected  areas  where  their  presence  exacerbates  the  erosion 
problea. 

(3)  Repair  deteriorated  concrete  surfaces  on  all  aplllway  structures. 


Aff ROVED; 


Colonel,  Corps  of  Engineers 


Dlatrlet  Engineer 


rilASE  1 REPORT 

NATIONAL  DAM  INSPECTION  PROGILAM 


Name  of  D.uu  Sunset  Lake  Oani  Fed  ID#  NJ  00063  and 
~~N'j~  TDT  228  ~ _ ^ 


State  Located  New  Jersey 

County  Located  Cuniborland 

Coo rd i n a t e s l.at . 39 26.8  - Long  . 7 5 . 2 

Stream Cohansey  River 

Diite  of  Inspection  10  January  1979 


ASSESSMENT  OF 
GENERAL  CONDITIONS 


Svinset  Lake  Dam  is  assessed  to  be  in  an  overall  good 
structural  condition  but  seepage  was  observed  at 
several  locations.  No  seriously  detrimental  condition 
were  observed  except  the  hydraulic  efficacy  during 
flooding  is  questionable  and  further  engineering 
studies  are  recommended  to  be  undertaken  in  the  future 
to  assess  the  feasibility  of  restricting  the  flow  into 
the  raceway,  the  installation  of  a log  boom  at  the 
siphon  spillway  and  the  construction  of  an  additional 
crest  spillway  at  the  north  end  of  the  raceway  dike. 
Recommended  remedial  actions  to  be  undertaken  in 
the  future  include  1)  inspect  and  refill  the  stilling 
basins  at  both  Park  Avenue  outlets,  2)  regrade  and 
protect  the  main  embankment  backslopes  in  the  vicinity 
of  the  spillways,  and  3)  repair  the  exposed  concrete 
surfaces  on  all  spillway  structures. 


I 


The  capacities  of  the  three  spillways  will  accommodate 
only  16%  of  the  full  PMF  design  flood  but  the  dam 
is  not  assessed  as  unsafe,  non -emergency , for  this 
reason  as  the  existing  conditions  do  not  meet  the 


requirements  of  ETL  1110-2-234  in  the  opinion  of  the 
inspection  team. 
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ii'i'v'vl  is  I'Vi'j'.ii  I'd  uudi'i  «ni  i d.iiii'i'  « -i  >ii  ( .i  i m 'd  in  t hi- 
Ki'i.’i'n\nu'ndt'd  i,!u  i vin  1 i is's  ii'i  Snlt'ly  Inspi'i-l  iisi  I'l  Unms  , 
ti'i  l'i\vis('  I I nvi'st  i i\vVt  i I'us  . i.\'i'\i':;  I'l  t hi'si'  >n\ > dn  1 i ui-s 
may  In'  v'ldaini'd  ti\'in  tin'  Otiiv’i'  v'l  dhirl  at  I'ini  nn'i'i  , 

Iv'ash  i ini  I on  , D.C.  dO'N.  'I'lu'  pnipi'Si'  ol  I’hasi'  1 1 nvos  t i aa 

tioi\  is  to  iilontily  oxpoi-l  i t i ous  1 y t hoso  dams  v\'l\iol>  may 
I'oso  ha/aids  tv.'  human  lilo  oi  piopoity.  'I’ho  ajisossmont  ol 
t ho  aonoial  v'ondilion  o(  t ht'  dam  is  I'asod  npon  availahlo 
data  and  visual  inspov't  iv'us.  l)''taili'vl  i nvost  I'lal  ion,  and 
analyst's  invv.'lvinv|  t I't'oipaph  i o mappinu,  snl’sv\i  1 aoo  invo:: 
t i >n»l  i ons  , t I's  t i no  , aiul  liot  a i I od  t'om|  'n  t a I i ona  I o va  I na  I ions, 
art'  l'i.'yv'n'l  t ho  svj''i'v'  v'l  a I'h.isv'  1 inw'St  iv|.\l  O'li;  lu'Wi'Vi'i  , 
till'  i nvost  i i),i  t i I'll  is  intoiivloil  tv'  ivlontity  any  noovi  Iv'i 
suoh  St  uvl  i os  . 

In  it'V'iowinvi  this  i opi'i  t , it  slu'nlvi  ho  i o,i  I i .'od  tint  I ho 
roporlovl  oi'ini  i t iv'ii  ol  I ho  dam  is  h.isovl  v'n  v'hson'.il  iv'iis 
ol  lii'lvi  1,'oiul  i t i v'lis  at  t ho  t i mo  ot  inspov'liv'ii  ah'ini  \\' t t h 
vial  a availahlo  to  I ho  inspoolion  to.im.  It  is  impotl.inl 
tv'  nott'  that  t ho  ovsnlil  ion  i.'t  a vt.im  vlv'ponvis  v'li  nnmoii'U'; 
aiul  ov'ust. nitty  I'hanviiini  intv'in.it  aiul  oxti'iinl  v'onvh  t i v 'iis  , 
and  is  i.'vo  1 ut  ; ona ry  in  naluio.  it  wv'ulvi  Iw'  nn'v'iiov'l  tv' 
assumo  that  t ho  prosonl  ooiivliliv'ii  v'l  tin'  vlam  vt'ill  ov'ut  i nuv' 
tv.'  1 opi  osont  I ho  ooiuiit  iv'ii  ot  I ho  viam  at  sv'iuo  pv'ini  in 
tin.'  luturo.  Only  thiv'Uvih  oonlinuv'vl  v'.iiv'  ,nni  i in-pi'.'l  i on  o.in 
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riiAsi',  1 1 N:;i'iu''n iiN  Kt;roi<'r 
NATIONAI,  I)/\M  INSI’IH'TION  I'KOCRAM 
NAMi:  OF  L)A,'l:  SUNSi:'!'  I.AKi:  DAM  I’l’.D  ID#  N.t  OOOO  < 


I'l’.CTlON  1 - PRO.niOT  I NKtM^MA'lMON 


l.l  OKNl’.l^M, 

.1.  Ant  hori  t y 

'I'hi.i;  rojHM'l  i .uit  hoi  i /rd  by  I lu'  D.im  1 nspiH't.  ion 
Acl. , VC  baw  'J2-U>7,  and  han  bt'i'n  inopariHl 

in  accordanci'  with  v'ont  ract  FI'M- Ui  botwoMi 
l.ouis  IkTqor  i«  Asiuk' i at  on  , 1 i\v’ . and  t lu'  ;'talo 

ol"  Now  xlovnoy  and  itn  D('j\utnu'nt  of  biu'iron- 
TOOntal  I’mtoct  i vov , Divinion  of  Wati'i  Koni.'>\n  . 
'I'lio  tUalt'',  in  (uiii,  in.  under  aiiic'i'uionl  with 
the  U.S,  Anny  hnai  ni'o  r District,  I'hi  1 ado  1 j'lii  a , 
fo  have  this  viuMH'ct  i mi  I’orfotniod. 

b.  IHirpono  of  Innpoctivin 

'I’lio  purpose  of  t.hvs  insjioction  in  t o ovalnato  t lie 
strncfiuaV  and  liydiauiiic  condition  of  t.lio  Sunm't 
l.ako  Dam  and  .ippurfonant  structures,  and  fo 
dotonnino  if  the  dam  const.it  ut.os  a hai-.ard  to 
liuman  life  or  property. 

I . 2 DKSv’U  1 P'l'  1 c'>N  OF  P R(\I  FCT 

a.  Description  of  Dam  and  Ai'}Hirtt'naneos 

Svinsct  l.ako  Dam  is  comprised  of  a 4 5 -year  old 
hiqhway  embankment  bui.lt  in  eoniunetion  with 
a very  old  (I60i_  years)  mill  i acc'way  dike 
portions  of  wliich  pass  throuqh  a 1,100  acre'  p.irk 
in  the  City  of  Pridqeton.  'I'lio  Iiiqhway  embankment 
is  approximately  1,200  feet  lonq  and  carries 
Park  Drive  across  the  ent  iix'  south  shore  of 
Sunset  hake.  The  mill  raceway  exits  uneontre-'l  li'd 
from  the  southwe'st  eoriu'r  of  the  lake  and  floiv's 
over  5,000  fee't.  .soul  li  t luinudi  the  park  where’  it 
eiischarqes  threiuah  a spillway  back  into  the' 
Coliansey  River.  The'  main  (west)  sj'illway  uiuler 
Park  Drive'  ceMis  sts  eif  a concre'te'  liiuliway  eulxe'rt 
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with  nine  siphon  spillways  and  two  4'x5'  hand- 
operated  vertical  lift  gates.  Approximately 
800  feet  east  of  the  siphon  spillway  is  an 
auxiliary  5'x9'  culverc  with  two  42"  diameter 
sluice  gates  built  into  a concrete  drop  inlet 
entrance.  As  can  be  seen  on  Figure  2,  the 
entire  dam  thus  forms  a lengthy  6,200  foot 
containment  structure  in  the  center  of  the 
city . 

b.  Location 

Sunset  Lake  Dam  is  located  in  the  City  of 
Bridgeton,  Cuit±ierland  County  and  is  built 
across  the  Cohansey  River  1.2  mi.  north 
of  the  intersection  of  State  Highway  49  and 
70.  It  forms  the  northerly  boundary  of  the 
City  Park,  which  contains  the  Cohanzick  Zoo. 

c.  Size  Classification 

The  maximum  height  of  the  dam  is  20  feet  at 
the  siphon  spillway  and  the  maximum  storage 
is  estimated  to  be  835  acre-feet.  Therefore, 
the  dam  is  placed  in  the  small  size  category 
as  defined  by  the  criteria  of  Recommended 
Guidelines  for  Safety  Inspections  of  Dams’ 
{storage  impoundment  less  than  1,000  acre- 
feet)  . 

d.  Hazard  Classification 

Based  upon  the  Corps  of  Engineers  criteria 
and  the  fact  that  in  the  event  of  a failure 
substantial  losses  of  both  life  and  property 
could  be  inflicted  on  the  City  of  Bridgeton 
the  dam  is  classified  to  be  high  hazard. 

In  the  downstream  environs,  there  are  exten- 
sive commercial  and  residential  developments 
as  well  as  the  city  zoo,  waste  water  treat- 
ment plant  and  three  key  bridges  which  provide 
the  only  intracity  connections  to  each  side 
of  the  Cohansey  River. 

e.  Ownership 

According  to  N.J.D.E.P.  Division  of  Water 
Resources  records  the  dam  embankment  and 
appurtenant  structures  on  Park  Drive  are  owned 
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l>y  i,'uui1h>  I 1 auvl  C>.nu\t  y witl>  I l>i'  oixMaticMi  ami 
iiui  i n(  t'naiu'i'  ln'iiui  liaiuiU'il  by  the  t’ity  I’ark.'-, 

Di'pa  rl  mt-'iil  with  wiia  i lu'w  i i iui  a::;;  i :;t  aiu'w  t rom 
t hi'  Pity  I'.na  iiu'i' I ' Oltii-i'  as  iwquifi'd.  'I'ln' 
portion  oi  t ho  liaiii  within  tin*  City  Park  is 
owno>.i  liy  t ho  i'  i t y . 

I . Pill  poso  ot  Dam 

'ihi'  dam  pror.oni  ly  impounds  a ii'oroation  Jako 
and  soi'iiio  oanal  and  is.  .ils.o  usod  as  a wator 
supply  int.iko  lor  t ho  City  ol  Hridui-t.on.  In 

o.ii  I loi  t imos.,  an  old  mi  1 1 was  looatOLi  at  till' 
south  ond  I'l  t ho  1 .looway  and  I'liiployod  t lio  intlow 
.IS  a powo  I souroo  tor  .i  pos. t -ri'Vi' I u t i vsia ry 
pi'i  iod  n.i  i 1 works  . 

vi  . Dos.iuu  and  Const  ruot  ion  history 

'I'lio  main  d.im  s.trueduro  .is  it  oxists  t od.iy  was 
oons.t  riu't  od  in  I UJ  lollowiiri  .i  l.iiluri'  in 
.•\iuiust  IhM  which  intliotod  lio.ivy  damaui' 
upon  the  I'ity.  'I’ho  "Uriduot  own"  raoow.iy  w.is 
built  in  1 til-1.  A si'coiul  noar- 1 a i I urt'  oi'curoil 
in  boptombor  Ih.lli.  'I’ho  oarlior  vl.im  (situ.iti'd 
north  ot  t ho  prosont  spillw.iy)  was  .ilso  a 
hivihway  omlKinkmont  .ind  oontainod  an  out  lot 
structure  with  niiu'  h.uul -I'liH'rat  I'd  wooden 
iMtos.  'I’ho  reason  for  fho  d.im's  fail  urt'  .iiul 
s.ubsoiiuont  noar-f.i  i 1 urt'  was  rt'piir t t'd  1 y dut' 
t-o  ins.u  L ticiont  dischaiait'  c.ipacity  Lhri’>uah 
the  wooden  uaft's.  Ptillovv/iuu  the  l‘J15  t lood , 
the  City  was  ordi'ieil  to  m.iint.iin  the  lake  in 
a dewatereil  cimkI  it  it'n  until  a now  S(nllw.iy 
could  be  ci'us.t  met  I'll . Alter  ciins.  i dt'r.ib  le 
dositin  and  appn'wil  dt'lays,  tlu'  lU'w  si[)hon 
spillw.iy  was  ct'iuplett'd  in  19.18  and  was  the 
first  lit  its  kiuii  to  bt'  built  in  tlu'  oastt'in 
Unitoil  States.  llowi'\’er,  the  dam  failt'd  .stain 
due  to  overtoppinu  in  19-10.  This  w.is  .it  t r ibut  I'd 
to  comb  in.it  i I'll  of  ho. ivy  r.iins,  t lie  brt'.ichinu 
of  d.ims  .it  M.iry  Pliut'r  h.ike  .uul  Si't'K'ys  Mills 
Pi'iitl  upstri'.uu,  .uul  t ht'  cloutiina  I'f  t lu'  siphon 
inlets  by  flo.itiiui  dt'bris.  Duiiiui  this  tlood, 
P.irk  Drive  w.is  rt'putevlly  overt  oppt'd  by  .ibout 
8 foot.  As  .1  rt'sul  t , .ipi'l  i I'.it  i I'lis  for  t lu' 
const  met  it'll  t'f  .i  lot|  iw'i'm  .uul  t lu'  cJt'.irin.i  of 
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Lho  downstream  channel  \v/ero  applii'd  Cor  buC 
tills  work  was  never  carried  out  . In  19  50 
an  extreme  hiph  tidal  tailwater  condition 
in  the  downstieam  channel  occured  (estimated  to 
have  reduced  the  flow  throuqh  the  siphons  by  13%) 
and  the  dam  was  nearly  ov^ertopped  aiiain.  Whereupon, 
the  Chief  of  the  Bureau  of  Water  Control  persona] ly 
urged  the  City  to  remove  trees  and  clear  debris 
from  the  downstream  channel.  This  work  and  sub- 
sociuont  minor  repairs  vv^ere  undertaken  by  the 
City  but  in  1975,  the  dam  at  Mary  Mlmer  Lake 
failed  and  Sunset  Lake  Dam  was  breached  in 
several  places  along  the  tail  race  embankment 
within  the  park  lands.  This  damage  was  sub- 
sequently repaired. 

h.  Nonnal  Oiierating  Procedures 

Personnel  of  the  City  engineering  staff  and 
Parks  Department  normally  attend  the 
operating  facilities  and  conduct  normal 
maintenance.  {.See  Section  4)  . 

1.3  PERT TNKNT  DATA 

a.  Drainage  Area 

The  drainage  area  of  Sunset  Lake  Dam  is  45.7 
square  miles. 

b.  Discharge  of  Dam  Site 

The  spillway  capacity  with  the  reservoir  at 
the  abutment  top  elevation  is  calculated  to 
be  approximately  5,400  cfs.  Some  discharge 
records  are  available  for  this  site.  (See 
Section  5) . 

c.  Elevation  (Above  M.S.L.) 

Top  of  dam  - +20.0 

Recreation  Pool  - +16.06 

Streambed  at  Center  Line  of  Dam  - varies  (0  to  ^2) 

d.  Reservoir 

Length  of  Recreation  Pool  - 4,000  feet 

Length  of  Maximvnu  Pool  - 6,600  feet 
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Typo  - loinforcod  oonoia'to  ;;i['lion;; 

(J'-b"  X 8'-0"  throat;;)  with 
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I n lot  P 1 ova t i on 


• lb.  Ob 


J)  Auxiliary  .'Spillway  (at  ;;out  h ond  ot  raooway) 

Typo  - hoodod  notohod-woir  drop  in  lot 
with  x’l'rtioal  tia;:hbar;; 


Crest  Hlevation  - ♦15.69 

Lonqtli  of  weir  - 19  feet 

Requlatiiiq  Outlets 

1)  2-42"  0 steel  sluice  qufes  on  main  dam 
embankment  (at  5'x9'  concrete  culv’ort) 

2)  2-4 '\5'  steel  sluice  qates  at  siphon 
spillway . 


SIX'TION  J 


I NulN'in'Kl  N\5  OA'l’A 


. 1 di:;;k',n 

I'vTt  U'U:;  ot  t ho  I'MS  hi':;  i 1)11  liiK'uiui'ii I ::  tor  t ho 
i'on::t  i uot  ii'in  I'l  t lu'  m.iiii  ::i'i  1 Iumv  r.iphoii;;  ii'oro 
.ivail.ibli'  111  .uiiii  til'll  I o.nlii'r  t uiui.i  t I'li ) plan:; 
lor  t ho  oonr.t  ruot  lOM  ol  tlio  hii'p  iiilot  at  t ho 
;;onl  h onh  I't  t lu'  racoway  . No  hoaian  Ov'iiipul  at  ioiu: 
woro  looatoi!  lor  t lu'  strui-luiMl  analv:'>oa  ot  any 
ol  till'  i;ia  lor  Jam  oomponoiit  ::  nor  woi'o  Jolails; 
a\’ailablo  ro.iarJiiia  t ho  .mxiliary  -111-111011 
alnioo  iiatoi;  in  t lu'  miitJK'  ot  t lu'  Park  Avonuo 
I'mbankmon t . I'ort  ionr.  ot  t ho  hyJraul  io  oomputa- 
t 10:1::  Vv’oro  availablo  tor  tho  aiphonii  but. 
oon:;i:;toJ  priiioipally  ot  data  l i loJ  with  Dam 
Appl  io.it  ion  No.  J.lt3,  (Jafoii  Novombor  1 , 19,bn. 

Tho  lioni.in  w.i:;  unjoiiakon  by  Mr.  Kallor  M.  .'Jiaip,  P.M. 
tho  dumbo  1 Ian J County  Pnuinoor  at  that  t imo . 

J.J  CCNP'l'KPCT  ICN 

.W'thina  is  known  .ibout  tho  00ns t nu't  i I'li  I'.xoi'pl 
t in.il  Jr.ui-inus  woro  fi  lod  with  tho  .'itato  in 
Auaiist,  1937.  'I'lu'  wi'rk  w.is  uiiiiortakon  by 
. Pisko  C.impboll,  Conoral  Contraotor  .inJ  was 
oomplotoJ  in  April  ot  19  38.  Tho  prosont  tioUt 
inspootion  rovoaloj  that  tho  spillw.iy  \iMS  oon- 
struotoJ  in  aocorJanoo  with  tho  Josiun  pi. ins. 

Tho  two  42"  oiroul.ir  sluioo  u.itos  no.ir  tho  wi's.t 
oud  of  tho  Park  Drivo  oiub.inkmont  won'  in  I'xi  st  I'lioi.' 
prior  to  1935  bvit  nothina  is  known  roaaiviina  thoir 
insta I lation . 

2 . 3 OPKRAT ION 

In  rooont  yo.irs,  tho  d.im  .ipj'oars  to  havo  opor.it  od 
sat  is  f.iotori  ly  oxoopt  tor  tlio  19  77'  tU'od  wlion  its 
bro.iohiiK)  vi’as  apparontly  o.iusod  by  uj'st  ro.ini  d.im 
tai  Uiros . 

2.4  KV.M.UATION 

a.  Aval l.ibi I i ty 


t^uCficiont  onainoorina  d.ita  is  boliovod  to  bo 
availablo  to  asr.oss  tho  ovorall  condition, 


satoty  vUid  liyilraulic  cliai'acteristit's;  of  tlio 
iiuut50t  Lake  Dam.  No  data  was  uncovcrod 
roiiardinvi  the  composition  of  the  embankments 
(especially  the  zones  of  tlie  raceway  dike 
near  its  north  end) . 

b . Adoquacv' 

The  oriqinal  plans  reveal  that  the  main  spill- 
way was  carefnlly  desiqued  and  constructed  in 
accordance  witli  the  contract  plans.  It  is 
felt  that  the  data  reviewed  was  ailequate  upon 
which  to  base  a Phase  I assessment.  however, 
additional  qeotechnical  information,  includinq 
material  properties,  piezometer  readinqs  and 
permeability  analysis  would  be  required  for 
complete  ev'aluation  of  the  embankment  zones. 

c.  Validity 

The  validity  of  the  enqineerinq  data  made 
available  is  not  challenqed  and  is  accepted 
but  further  investiqations  are  recommended  to 
assess  the  lonq-term  stability  of  tlie 
embankments . 
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Sl-.VTION  3 - VISUAl,  I NSPia"!' 1 ON 


3.1  FINDINO^ 

a.  Oioui'ial 

Vi.'Utal  inspi't't  i iMU!  wi'ro  aoiulvu't  I'd  I'n  JaiuKuv 
10  and  11,  l'»7')  attar  an  initial  i n.apov't  i on 
ton  Dooombor  J.hKi)  nuiioat  od  t ho  oomploxity 
vit  Iho  dam  oon  r iaviiMt  i on  . In  aonoral,  t ho  dam 
wan  obnorvoti  tv'  bi'  in  a sat  i n t'av't  v'ly  v'v'iuli  t iv'n 
v'v'inmi'nsuralo  with  its  avu'  .iltlu'iuilt  it  appoari'vi 
that  thv'ro  IukI  boi'n  littlo  maintonanoo  tv'  t lu' 
viato  ntructnro.s  in  rocoiU  yi'arn . It  wan  lu'tovi 
in  tho  Dam  Api' I i vm  t i v'nn  , ropv'rts  .nivl  variou;- 
ov'ironpv'nvioiK'o  that  v'nly  tho  1,300  fv'v't  nov'tiv'n 
v'l  oml'ankmont  .ilv'itvi  Park  Drivv'  han  bv'v'n  roli'iiv'd 
tv'  an  tho  vlam  nl  laiot  uro  bnl  tho  loiujt  hy  diko 
paralloliiivi  tho  "Pi-i  vKiot  v'wn"  raooway  t\'rmn  a 
ov'ntivuioun  aiul  intoviral  part  of  tho  ovoimII 
hydratiliv'  rd  tuv'tnro  tnoo  l-'ivuiro  31.  Tho 
Cv'unty  Brtdvio  Nv'.  lt-14  tbnilt  in  1935)  Iv'vMtOvl 
at  tho  iitt  o rnov't  iv'n  v'f  p.u'k  Drivo  anvl  Mayv'r 
Aitkon  Drivi'  han  itv'  hyvlranliv'  of  fv'v't  v'r  viatv'n 
whicrh  at  fv'v't  t lio  Jako  li'vol  but  r.K'fv'ly  ['rv'vi vK'n 
.vcoonn  tv'r  t !u'  P.u  k Avt'nui'  traflio  av'ionn  thv' 
main  vi.tm  v'ront  anvl  dinv'haT  vio  intv'  tltv'  racv'vv’ay . 

b . Dam 

Thv'  main  v'iubankmv'nt  v'ai'tyiitvi  Park  Drivv'  av.'rv'nn 

tho  nv'uth  v'nd  v'f  Sunnot  bakv'  in  vpiitv'  wivU'  [ 

(v'vor  30  fv'v't)  in  v'v'mparinv'n  tv'  iln  hv'ivihl 
(9  tv'  15  fv'v't).  Much  v'f  thv'  v'mbankmv'nt  han 
bv'v'n  in  pv'nitiv'n  a ov'nnivlv'r.iblv'  leiuiil'  v'f  t imv' 
v'xcv'pt  fv'r  vt  120  tv'v't  pv'rt  iv'n  tv'  thv'  v'.int  v'f 
tho  main  npillway  wlu'rv'  thv'  v'riviinal  v'hanitol 
oxintv'vl  bolv'w  Tvimbliiivi  P.irk  Dam.  In  thin  v'lvl 
chanitv'l  , 30  fv'v't  U'nvilhn  v'f  intv'rlv'okinv)  ntv'v'l 

nhootinvi  wv'ro  vlrivon  in  thv'  1938  \v\'rk  tv'  nv'.il  i 

v'ff  tho  v'xintinv]  olianitv'l  fK'w.  Thv'  nivk'n  K'pv'n  j 

vipj'v'.ir  tv'  h.'W'  bv'v'n  v'livunally  built  at  1:1 

but  arv'  itv'w  hv'.tvily  wv'v'dovl  and  minnhapv'ii  with  r 

brunh  , v'v'nv'i  v't v'  .uivl  manv'nry  t ubblv'  prv'nv'nl  1 

on  tho  bav'kn Iv'pv'n  . Kxt v'nn i vv'  arv'an  h.iw' 

f l.ittoitv'vl  v'ut  vluv'  tv'  1 v'U'th  i lui  tv'  tv'Uvjhly  3!1:1V  ' 

slv'pv'n.  Thv'  b.jkv'  Driw'  rv'avlway  h.u;  bv'v'n  ^ 
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tiV't'utly  lopavt'd  .uul  lu’  r.ia  ior  i t. 

Wi' la'  ivokl . r , t lu'  aui  laai.'  run-».>t  t hat; 

lions ly  oiwUxi  t !u'  baok:: lopos  in  si'Vi'ral 
vUavis  os.pooially  at  th<.'  >.k'wnst  roam  winawalls 
v't  tho  siphon  spillway.  i'iu'  LM\>sion  l)<.'hind 
t ho  wost  wina  i.s  sovoi  o and  t ho  oiubankiuont 
stands  aalu'.ost  voitioal.  i’ho  pavoiuont  run-oft 
appi'ars.  to  bo  a oontinual  ma  i nt  iMuinot.'  problom. 
i'horo  aio  nninotams  .iiams  aloiuj  tlu>  tli-ncn- 

stroam  Loo  whoio  vory  s.alur.Uod  .’.onos  and 
upwvud  soo['aao  was  obsi-rtod.  Tho  natural 
aLUu’iul  si'ils  at  tlu'  t ^'o  aro  si.il't  and  looso . 

A vory  wot  aioa  was  (.'bs.oi  vovl  botwoon  tho  siphon 
spillway  and  tho  -12"  aati'd  auKili.iry  sluicow.iy 
and  it  appoars  tlioro  may  bo  an  o.irlior  n.itural 
ohannol  in  this  arOvi.  Tho  Lviokslopos  in  the 
vicinity  of  tho  -12"  sluicoway  outfall  aro 
ho.ivily  orodod  and  have  o.\posod  tho  upper 
portions  of  tlu'  headwall.  A larae  stiliinq 
basin  has  scoured  out  here  and  has  created  a 
standinp  pond  over  120  feet  in  width. 
lUmilarly,  the  I'xit  onoruy  from  the  -I'  x 5' 
sluice  nates  on  each  side  of  the  main  siphon 
spillway  lias  caused  considerable  sweepout  of 
tho  natural  channel  and  undercut  the  still  inn 
basin  apron  by  several  feet. 

The  embankment  thvit  forms  tho  raceway 
oxteiii-ls  S(.nithwai\l  .iim>.'>st  a mile  to  its 
tenuinus  just  south  of  U'ashinaton  Street.  It 
rouuhly  parallels  .Mayor  Aitken  (formerly  Park) 
Drive.  The  raceway  flows  past  the  City  2oo 
and  seveiMl  otlior  recreational  facilities  and 
p.isses  uiitler  a concrete  arch  bridao  about 
1,600  feet  north  of  the  raceway  outfall.  The 
canal  embankment  has  a crest  width  of  12  feet 
at  the  northerly  end  but  diminishes  in  some 
areas  to  appro.ximately  7 feet  near  tho  south 
ond . The  backslopos  are  rouqhly  2;1  but  tho 
canal  side  is  much  steeper  and  in  •.ome  places 
is  aliiK'st  vertical.  There  are  lumcrous 
locations  where  earlier  drainane  structures 
have  been  sealed  off  (opposite  Washinqton  Street 
for  e.xomple)  and  old  buildinu  foinnlation  walls 
are  incorporated  into  the  embankimnt.  Several 
wet  areas  were  observed  at  and  ju;  t beyond  the 
toe  of  fill  and  there  is  an  e.xten  ive  pond  and 
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i’.Ov.'oiKiary  natural  initlot  channol  juut  belaw 
Park  Uriva  wharo  lhara  ai>pi'ais  to  ba  axtan- 
uiva  [larcolation  Ihrouab  tlu'  laatuvuiy  aiiibank- 
mant  . 'I'ha  luoi'o  southerly  portii.)ns  vippi'ar 
to  bo  considerably  oldar,  are  quite  haav’ily 
\v\'Oi.ied  aiui  contain  many  walls  and  buildina 
U^undations  of  earlier  industrial  works. 

a.  Appurtenant  Structures 

i’ho  main  spillway  ci.'»itsists  of  a unique  ‘J  call 
reinforced  concrete  siphon  cult'crf.  Ikw'h 
throat  openina  is  J ' -0 " by  and  are  flanked 

by  two  4'  by  5'  steel,  hani.l-operated  sluice 
nates.  The  siphons  are  set  at  slinhtly  varyinn 
elevations,  formulated  after  exhaustive  desinn 
aitd  experimentation.  The  concrete  structure  is 
approximately  00  feet  wide  overall  and  lias  ilared 
winqwalls  at  each  coriu'r.  The  exit  cltaraber  for 
each  siplion  is  6'xS'  by  48'  lonn  and  the  intake 
face  is  protected  with  wrounht  iron  trasli 
nratinns.  The  entire  culvert  was  constructed 
within  a steel  cofferdvun  whicli  was  left  in  place 
to  form  cut-off  wails.  The  structure  shows 
its  aqo.  There  are  several  bad  cracks  in 
the  winqwalls  and  itumerous  dripped  and  spalled 
areas.  The  downstream  invert  apron  is  only  14 
feet  wide  and  is  qradually  beinn  undercut  by  the 
excessive  exit  velocities.  Tl\e  cuKw  rt  appears 
to  be  at  true  aliqnment  and  viiside  liowever  an..! 
exliibits  little  differential  settlement.  I'iie 
qate  stands  are  freshly  painted  and  in  opeiatiiui 
order . 


The  auxiliary  spillway  on  tlie  main  dam  emJaank- 
ment  consists  of  two  42"  hand-opei\ited  sluice- 
qates  which  are  situated  rouqhly  800  feet  to  the 
west  of  the  siphon  spillway.  The  top  of  tl^e 
concrete  drop  inlet  is  set  at  the  main  sjjillway 
, elevation  ( + 16)  and  discharqes  into  a 5'  .x  9 ' 
box  culvert.  The  structure  is  in  aood  condi- 
tion bvit  as  previously  stated,  the  outlet 
discharqe  has  created  a larqe  pond  just  below  the 
culvert  headwall. 

The  notched-weir  drop  inlet  at  the  south  end 
of  the  raceway  (see  Fiqure  d)  replaced  two 
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I’ar  1 ii'f  4'  x -1'  whiah  oriqiiuilly  di;:- 

aiuu'  d the  rav'i'UMV  I'low  inLo  a tinibar  flunu' 
that  appari’iUly  i.vmliiuu'd  r.i)u  t huM  ixi  to  Llio 
hiiitoric  nailworks.  'I'ho  prosont  istivicture 
haiJ  two  7 ' -6 " vUKi  om^  -I'-O"  wi^io  iK'tchod  wi'ir 
oponinqs  and  dii'a'harqos  into  a concia'to 
ohaiubor  which  dumps  directly  into  the  Cohaiiscy 
River  throuqh  twei  3o " x 5S"  elliptical  CMP. 

Ait  houqh  the  iiit.iki'  structure  is  oKi,  it  is 
Lu  ai\  vKlequately  structural  eoiuiiti(.)n  with 
no  ma  jor  '.’rackinu  al  thouah  tlu'  concrete 
surt'ai?es  are  bvuily  deti.'r ioi  ati-d . 

d.  Keservoir 

Sanset  Lake  extonc.is  abi.)at  O.y  mile  al.Hive  the 
dam  and  is  fed  directly  by  the  Cohansey  River 
as  well  as  the  dischai'ue  over  the  lu-w  (1977) 

.Mary  Rimer  Lake  Uam  and  numerous  other  smaller 
brooks.  The  reservoir  was  clear  of  debris 
at  the  time  of  inspection  but  there  are 
indications  upland  that  trash  collection  is  a 
maintenance  problem.  Both  shores  have  steep 
banks  and  are  flanked  by  extensive  residential 
development.  Immediately  upstream  from  the 
left  abutment  there  is  a small  park.  The  shore- 
line appears  to  be  quite  stable  in  the  vicinity 
of  the  dwim . 

e.  Downstream  Channel 

Below  the  Park  Drive  spillv>;ay,  the  Cohansey 
River  is  tidal  and  flows  southward  rouqhly 
one  mile  where  it  passes  under  the  U'ashinqton 
Street  bridqe , immediately  adjacent  to  the 
raceway  outlet.  lliqh  tides  and  floodinq 
have  apparently  been  a problem  in  the  past 
as  the  lower  reaches  of  the  river  have 
timber  bulkheads  constructed  alonq  each 
bank.  Tlie  low-lyinq  floodplain  is  mostly 
City  park  property  but  is  not  completely 
utilized  and  contains  a sanitary  land-fill 
operation.  Immediately  below  Washington 
Street,  the  river  flows  under  bridges  at 
Commerce  and  Broad  Streets  and  then  releases 
into  a much  wider  tidal  channel. 
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SECTION  4 


OPERATIONAL  PROCEDURES 


1 


4.1  PROCEDURES 


Operational  procedures  were  not  observed  by  the 
inspection  team  but  were  reviewed  with  personnel 
of  the  City  Engineering  and  Parks  Department. 

After  the  1975  flood,  the  City  developed  an 
extensive  plan  for  dealing  with  flood  emergencies 
which  involves  personnel  of  the  Parks  and  Roads 
and  Streets  Departments  as  well  as  Civil  Defense. 

4 . 2 MAINTENANCE  OF  DAM 

The  main  embankment  under  Park  Avenue  and  the 
siphon  spillway  and  bridge  are  the  responsibility 
of  Cumberland  County  while  the  City  Parks  Department 
maintains  the  embankment  along  the  raceway  which 
is  viewed  as  being  in  a well-maintained  condition 
considering  funding  limitations.  There  has  been 
no  apparent  structural  maintenance  of  the  Park 
Avenue  portion  in  recent  times  except  for  the 
operating  equipment  and  facilities. 

4 . 3 MAINTENANCE  OF  OPERATIONAL  FACILITIES 

The  City  maintains  and  operates  all  flood  gates 
and  tests  them  every  three  months.  The  gates  appear 
to  be  well  -maintained  with  portions  having  been 
recently  painted.  To  circumvent  vandalism,  the  gate 
cranks  are  removed  from  their  operating  position  but 
three  sets  of  keys  and  cranks  are  stored  with  the 
City  Police,  Streets  and  Roads  and  Parks  Departments 
as  part  of  their  emergency  system. 

4 .4  DESCRIPTION  OF  WARNING  SYSTEM  IN  EFFECT 

As  established  by  the  City's  emergency  plan.  Parks, 
Roads  and  Streets  and  police  personnel  monitor  the 
facility  during  periods  of  heavy  flow  and  maintain 
radio  contact  with  the  local  Civil  Defense 
authorities . 

4.5  EVALUATION  OF  OPERATIONAL  ADEQUACY 

The  present  procedures  and  safeguards  are  deemed 
to  be  adequate  since  the  City  has  adopted  its 
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Sl'C'I'li'N  '>  - IIVUKAUl.U',  I1M)Kc>I,(H;iC 


•'.1  lA'Al.UATlON  OF  lO'.A'l'UKi:;; 

■ \ . U»'s  i l.\U  vi 

In  nccoi  ilanci'  with  I l\w  writwrin  in  t ho 
t\oc:'.''nmu'n Jotl  i.'.u i ili' 1 i nor.  tor  Snioty  Inspiwtion 
v'l  Damr. , it  har.  hoi'n  di' 1 1' i m 1 inwl  that  I !\o  dam 
At  J'-unsot  l.aki'  in  nniii  1 1 in  n i and  in  plawod 
in  t ho  hi  ah  liar.ard  oatoaory.  Aocord  i tri  ly  , 
t hi'  npi  1 Iway  do.nian  flood  (;U)1’)  wan  di'toi- 
iwinoii  to  1)0  t ho  tail  prol)al)lo  maxiiimm  t 1 ood  . 

'I'ho  ini  low  hydroaraph  wan  c->  1 on  I .i  I oi.l  vin  i na 
I'li'c  i p i L.it  i on  data  t iou\  llydromot  ooi  ioa  i ca  1 
KoporL  #J).  A)-.  dirooLod  by  t ho  Corp:;  of 

Itnaiiu'orn,  t ho  i n 1 1 ow  hydioai'.iph  and  Mood 
lonfina  won'  porfonuod  ntili;iina  t hi'  llIX'-l 
i.'oiwpafor  pi'oaiwuu.  I'oak  inflow  to  t hi' 
ror.i'rvoir  lor  Lho  I'MF  wan  c.Ocnlatod  to  bi' 
tj,.19t}  cln  anil  whon  ront.od  t hronah  fho 
roni'ivoii',  ri'ducod  i nn  i pn  i t i I'anf  1 y to  ' i , -1  1 0 
oln.  'I’ho  two  bark  Avonuo  npillwayn  and  t ho 
t rai'i' ;:o  i da  I I'ponina  at  bridao  b-l-l  havo 
oap.io  i L i o)’.  bot  o'ri'  ovortoppina  of  appi  ox i ma  t o 1 y 
‘',•100  cfn.  'I'hin  comput.Uion  wan  dorivod  I'li 
t ho  banisi  t hat,  t hi'  hydraulio  I'ponina  ol  bridao 
I'-l-l  functii'iir.  an  an  additional  auxiliary 
:-;pillway  and  tho  thoon'tioal  flow  ovor  fho 
1 aci'way  diko  aiul  it;;  south  torminu;;  ;:pillway 
i;;  not  inciudod  in  tho  abovo  dotormi  nat  ion 
of  offi'ctivo  spillway  c.ipacity.  'I'hi'  ovoraM 
di;'.charai'  c.ipacity  of  t lu'  lowor  crost  I'lov.ition 
r.ici'way  il  i ki'  .md  it;;  npillw.iy  .iro  con;;  i do  r.ib  1 y 
l.u'aor  than  lb  idpc  B-l-l.  'I’lio  ro  t o ro  , tho  npi  11- 
w.iy  will  .iccomiuod.ito  only  lO'#.  of  lho  itpF.  'I'hi;: 
flood  would  causo  t hi'  main  I'.irk  Ax'onuo  noolion 
of  tho  dam  to  bo  ovortoppod  by  .ipprox  i m.it  o 1 y 
4 toot. 

b.  Fxporionco  P.ita 

I'horo  in  a vv’afor  qu.ility  nt.vtion  .it  tho  d.uii 
.niti'  but  thoro  .in'  no  ;;tro.imflow  rooordn 
.ivailviblo.  A nod  ion  of  tho  d.im  .1130  loot  in 
lonath  wan  wa;;hi'd  out.  in  ho. ivy  Moi'dina  in 
Si'ptoiiibor  1940.  'I'hin  w.in  c.iu.'U'd  by  ho. ivy 
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rainfall  and  tlie  failure  of  at  least  one 
upstream  dam.  Hiyh  backwater  conditions 
(which  substantially  decrease  the  siphon 
capacities)  may  ha\’e  contributed  to  the 
conditions  but  it  was  recorded  that  the  hiyh 
water  reached  El.  +28.12  at  the  dam  crest,  an 
overtoppiny  of  rouyhly  eight  feet.  It  is  unknown 
at  that  time  to  what  extent  debris  blocked  the 
overflow  of  the  embankment  but  as  the  well- 
recorded  high  water  mark  is  substantially 
liigher  than  the  computed  PMF  design  overtopping, 
there  were  clearly  some  blockage  or  a brief 
surge  that  reached  this  elevation. 

c.  Visual  Observations 

The  siphons  appear  to  be  functioning  as  designed 
during  the  periods  of  inspection  and  there  was 
a uniform  flow  in  the  mill  raceway  (with  a 
velocity  of  less  than  1 foot  per  second) . There 
was  concern  expressed  and  reaffirmed  by  Parks 
Department  officials  as  to  the  exact  instant  that 
the  siphons  begin  functioning.  Apparently,  the 
instance  of  their  start-up  can  vary  considerably 
in  time  and  the  auxiliary  4'x5'  spillways  are 
used  extensively  during  storms  due  to  this  some- 
what erratic  behavior.  The  tidal  fluctuation  in 
the  Cohansey  River  downstream  is  considerable  and 
as  previously  stated,  the  downstream  bridges  have 
limited  additional  hydraulic  capacity  if  flooding 
occurs  simultaneously  with  periods  of  extreme 
high  tide.  The  downstream  bridge  at  Washington 
Street  is  only  marginally  adequate  especially 
if  a flood  peak  is  reached  during  a period  of 
high  tide.  Normal  high  tides  can  reach 
El.  4.5+  which  leaves  only  about  three  feet 
of  freeboard  under  the  curved  bridge  soffit. 

d.  Overtopping  Potential 

As  previously  stated,  the  PMP  design  flood 
overtops  the  main  Park  Avenue  embankment  by 
about  four  feet  when  the  bridge  B-14  is  taken 
as  an  auxiliary  spillway.  However,  if  the 
overall  dam  length  (with  only  a arbitrary 
lower  200  feet  of  the  raceway  dike  at  El.  18+) 
is  utilized,  overtopping  of  roughly  1.5  feet 
would  occur  at  the  peak  of  the  design  flood 
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t-or  Llu'  iMitiro  o.JOO  I'onl  JotMlh.  AL  Lhi:; 
iiitiLanl  ol  ovt' i ntj , tlu'  iiuxiliary  spill- 
way viL  Lho  sout.h  (.'lul  ol  I lu'  racoway  can  acci.Mmuoua Lc 
only  siiqliLiy  more  than  -ISO  els  bnl  with  the 
raci'wav'  I K'winii  I'uJ  1 , only  abinit  J50  efs  can 
rovich  it  because  of  the  ix'st  riet-L'd  cap^icity  of 
t lu'  raceway  (due  primarily  t.o  t.lie  11  at  qradieni)  . 
lIi'ncL' , tlu'  elft'cf  of  ovi.'rt(.''i'pi  nq  flu'  total 
O,J00  foot  dam  lenath  is  somewhat  questioiuible 
insofar  a;;  an  tn’er top[vina  lu'iqht  is  cwnicerned. 

I'hvs  iHiints  up  fho  fact  t hat  t lie  hs  draulic 
capvicity  of  Uridqe  H-J.J  allows  men'  flow  into 
the  raceway  that  it  can  adi'quafely  accommodati' 
downstream  without  ove rtoppi  iui . This  condition 
becoiik's  most,  critical  just  sinil.h  ot  Hridai'  B-l-I. 

If  there  is  a suddi'ii  inciOvise  in  rest'rvoir 
levi'l,  t lu'  uppi'r  reach  ot  the  raci'way  could 
overliq’  its  bvinks  vind  breach  the  dike  at  the 
first  bend  just  below  Ihu  k Avenue.  It  was 
noted  that  the  most  recent  (1975)  failure 
occured  hero.  The  top  of  berm  crest  in  this 
area  k’l  the  raceway  diki'  is  rouqhly  tine  toot 
below  the  eleviition  of  the  main  dam  crest.  A 
possible  remedial  nu'asure  to  be  further  studied 
lu'ni  is  fir ie fly  discusseii  in  Si'ctions  G and  7. 

Drawdown  l'otenti..il 

.Assuminq  drawdown  is  accomplished  throuqh  the 
two  4 ' X 5 ' sluice  qates,  Sunset  bake  would 
take  approximately  ^ day  to  dewater  to 
bl.  4.5  or  11.6  feet  below  tlu'  normal  lake 
level.  (The  drawdown  time  is  based  on  the 
assumption  of  a modest  inflow  and  an  averaae 
tailwator  elevation) . 


Sl.’C'l'K'N  b 


r.TRUC'l’UKAl.  R'l'AlU  l.l'L’Y 


b.l  llVAl.UAT  lO^  OF  STRUCTUKAI.  STAMJJ.ITY 

a.  Vir.ual  Obiu'rvaLionr. 

As  v\  I'l'sailt  of  tho  fiold  i luspoof  i oiis  and  Lho 
I'oviow  of  tho  portions,  ot  tho  do^'.ian  plans 
that  wero  avallablo,  tho  :;truotural  stability 
of  tlu'  Snnsot  l.ako  U.nu  is  folt  t(.)  bo  nu'doratoly 
..KV)d  althouah  tho  ov'oiaill  si  rncturo  is  suscop- 
Liblo  to  ovorti>ppina . i'lu'  main  ombankinont 
undor  Park  Drive  has.  a rc'l.itivoly  iarao  widtli 
to  hoialit  ratio  and  at  lho  prosonl  t i mo  is  in 
little  daiuK's  of  a stability  f.i  i 1 nro  (altluniah 
there  are  numerous  aieas.  wlu'ro  there  appears  to 
be  heavy  s.oopaije  and  pi'rci.'l  a I i on  throuati  t lu' 
foundation  stuls).  Further,  I lie  continued 
sweepout  of  tl\e  slillina  basins  of  tlu'  main 
siphon  and  42"  viuxiliary  spillways  s,o>.'ner  v'r 
later  will  require  remoilial  n'pairs.  'I’hi.' 
auxiliary  sluice  nates  at  eacli  end  of  llu' 
siplion  spillway  appeal'  to  cause  considerable 
scourinq  and  tliere  is  no  present  provision  for 
energy  attenuation  devices.  i’his,  coupled  wi  t li 
the  erosii'in  of  tlu'  fill  slopes  behind  tile  down- 
stream winawalls  is  aradually  underminiiui  the 
downstream  t(.)o  in  this  area.  Althouah  little 
details  wi'te  available  to  review  revjariling 
specifics  of  tlie  re  in  forcina  , thickness  of 
members,  desiqn  assumptions  and  allowable  soil 
bearing  pressures,  the  siphon  spillway  is  not 
overly  complicated  from  a structural  vieiv'point. 
Further,  although  designed  by  County  Fnaineer 
Sharp,  tho  plans  were  reviewed  and  ultimately 
approved  by  the  State  Highway  Department's 
Division  of  Bridges.  However,  it  is  felt  tliat 
in  view  of  the  atje  of  the  structure,  it  should 
be  tlioroughly  inspected  sometime  in  the  future, 
especially  along  the  downstream  apron  and 
internally,  including  the  v'cnting  system. 

The  9 5 foot  auxiliary  spillway  culvert  and  the 

42"  sluice  gates  are  in  sati  sf.ictory  condition 
but  there  has  been  some  miiuir  differenlial  shifting 
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and  t ho  (.xincri' t o sni  laoo^;  in  r.onu'  aroa;'.  aro 
nnit  ic  i a I I V spalloU.  (.'v'unty  lirivivio  H-l-i 
(at  t ho  I'nd  oi'  t ho  Tal  k Di  i \'o  oinhankuk'nl ) 

i 15  in  an  old  but  nat:  i n t aol  ory  coiuiiti^'n 
althonah  il  lian  a aluillow  luvidioinu  lv.n'  aoooui- 
modatiiui  tlu'  t aooway  Mow  bi'noath  it.  ! Ls 
hydianlic  oai'acity  di'on  not  appoar  tv’  imUriv't 
t ho  tlv'w  mil'  till'  raoi'way  but  on  t ho  oontiary, 
appoaiM  to  allow  r.ioio  wator  in  than  l ho  raoo- 
way  than  it  oan  handlo.  An  d isounnod  in 
;toot  ion  , t ho  d i s.oha  rao  oapaoity  ot  t ho 
dfop  in  lot  at  t ho  south  ond  ol  tlio  i aooway 
in  limit  I'd  and  as  noar  as  oould  bo  dot  oi  r.ii  nod , 
tlu'io  i s>  an  ox  1. 1 omo  1 y Mat  ar.idiont  on  t ho 
mi  Lo  lono  o.inal.  llonoo , a rapid  r i no  in  t ho 
lako  lovol  ohokos  up  t ho  oanal  immodiatoly 
afti'i'  pannina  undi'r  biidao  h-11  aiui  coulii 
ovortop  t ho  d i ko  ombankmont  on  t ho  lott  tin  t ho 
vioinit.y  vi'horo  t lu'  l‘.)7‘j  bi  i'.iohina  ooouii'dl  . 

'I’ho  romainih'r  ot  tiio  iliki'  I'mbankmont  lor 
tho  raci'way  is.  old  Inil  in  a wo  1 1 -ma  i nt  a moil 
condition.  A broachinu  ot  its  uppor  ond 
prononts  litt,  Lo  si'rious  h.unu  d but  an  o\’orti'p- 
piiui  of  tho  lowor  t'ortion  coulti  1 lood  Mayi'i' 
Aitkon  Drivo,  novoral  park  facilition  and  I lio 
City  wator  nupt'ly  station  at  Washiiuiton  .'Uroot. 
Tho  notchoii-woir  drop  iiiK't  .it  tho  south  ond 
of  tho  racoway  is  in  satisfactory  conditii'ii 
but  tho  hood  and  walls  aro  crackl'd  and  eroded 
and  should  bo  renovated.  Tho  trash  racks  wore 
clear  of  ilobris  .it  the  time  ot  inspection  but 
appear  to  bo  a minor  maintonanco  problem. 

b.  Dosiijn  and  Construction  bat  a 

.^umniarii:  iiui  Section  no  detailed  dosian 
computations  or  construction  plans  ii'oro 
available  to  fully  assess  all  ot  tho  olomonts 
of  tho  spilhi/ay  structures  but  suffio'iont 
overall  plans  and  dimensions  wore  obtained 
from  tho  City  which,  touothor  with  tho  field 
observations , reveal  a consorva ti vo , wo  1 1 - 
omiinoerod  dosiun.  Based  on  tho  ci'iid  i t i on 
of  tho  dam,  its  position  and  sine  ot  rosorvoir, 
it  is  believed  that  additional  structural 
studios  aro  unnecessary.  However,  as  sol  torlh 
in  Section  7,  additional  hydraulic  review  could 
possibly  result  in  upuradina  tho  lotui-torm 
safety  and  operatinq  characteristics. 
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OjH' rat  i n^t  KiV'^'nis 


rhi'  I'l'i'tormani-e  of  (ho  r.i'illway  ;U  i vu-t  ui  os 
api'oar  Lo  havo  booa  sat  i s.t  av't  oi  y I'soopt  tor 
t Ito  lt)75  broachiay.  Tlu'ro  aro  ao  i oooras 
ri-'aarvlina  rat  i oiia  1 do  t i v- i ono  i I'S  in  t ho 
sii'lunis  o\ci.'pt  as,  pi  ov i ovis.  1 y notod,  thoro 
is,  alu'.iys  a conoorn  linriini  t 1 oods  .is  to 
oxaclly  whon  thoy  >io  into  v'l'or.i  t i on  . 

d.  I'osf  Construction  i,’h,in,:os 

Thoro  havo  boon  no  major  mod  i t i o.i  t ions  sinoo 
t lie  initi.il  construction  ot  t ho  m.ii  n 
oli'iiKMits  t lu'  dam  as,  t lu'v  oxis.t  t ^vl.iy  . 

I'lu'  nppor  s,i'otions  t ho  r.iooway  diko  lo'i  o 
robnilt  .ittor  t lio  19713  bro.u'hin,|.  M.iny  othor 
nnmi'ixiun  miiKT  n'p.iirs  .ippmir  lo  h.ivo  boon 
uiulortakon  sinoo  19,113. 

. ttoismic  dt.ibility 

The  d.im  lies  in  t'.ono  1 .iiul  h.is  noaliaiblo 
pi.itonti.ll  vnliu'rabi  li  t y to  soismio  lo.uiin.js. 
Moils  in  the  vicinity  ot  t ho  d.im  consist 
mainly  of  st. ratified  allnvi.il  doj'osits  of 
C.ip  May  .vnd  pi.issibly  t lu'  liridai'ton  form.i- 
titins  and  aro  b.isic.iily  n.irro\\'-.ir.uiod  s.inds 
and  silty  s.in^ls , Uonco  snbsnrt.ioo  li,piiti- 
c.itiiMi  is  doomed  not  to  bi'  .i  cons  i do  r.it  i on . 

The  depth  til  bedrock  is  qre.iti.'r  th.in  one 
hundred  feet.  Kxperienee  indie. ites  that  d.ims, 
h.ivinq  .idevpiate  st.ibility  under  sl.it  ic  Kvidina 
conditions  in  f.one  1 will  .ilso  h.ive  .ido.prito 
stability  under  dyn.imic  lo.idina  conditions. 


;:ix’TiON  7 - K!;commi;nua'1' U'n;-. 

KKMIllJ  1 Al.  f.L'C'l'  UiNi: 


7 . i DAM  Ar'SKr.i’.Ml'NT 

a.  ;’>alL't.y 

yub  it't't  Lo  Llu'  inlu'i'ont  1 iini  t atians  of  tlu' 

I’haao  1 viaual  i nspv'ct  i on , fainsot  l.aki'  Dam 
i.:!  iiuiaod  Lo  bo  in  an  ova-ra  1 1 stninJ  si  ruc,'- 
lurai  condition  althouah  I ho  o'oiiibinod  spill- 
ways aro  capablo  I't  d i soha  i‘a  i lui  i.''n  1 y 16t.  oL 
Lho  Lull  I'MF  do.aian  flood.  Ilowovor,  fho  dam 
i.s  adjudqod  not  to  bo  unsaU'  non-omoraoncy 
as  it  doos  not  inoi't  t ho  laaiui  roinont  of 
b'l'l,- 1 1 10- J -2 J-1  in  Lho  opini^m  of  tho 
inspection  ttvim.  'I'lu't  o is  ilo  I'cciuimica J ly 
feasible  way  of  inotoas.  ina  the  present 
>.lischarae  capacities  and  flu'  potential  for 
overtoppina  the  northernmost  si'ction  of  the 
racovN/ay  dike  remaini;  eonsidei  able . No 
detrimental  findina^,  except  for  seejiaae 
flows  in  numerous  areas,  were  observed 
which  cannot  be  alleviated  by  the  remedial 
repairs  enumerated  below.  Althouah 
the  theoretical  overtoppina  of  tlu'  entire 
dam  is  loss  than  two  feet,  the  restricted 
hydraulic  capacity  of  the  raceway  places 
the  overall  structure  in  a .somevv’hat  pi'ecvirious 
position  as  far  as  future  breacliina  of  the 
raceway  dike  is  concerned.  Its  nvntliernmost 
zone  is  felt  to  be  a hytlr.uilic  weak  link  in 
the  overall  dam  system. 

b.  Adequacy  of  In  format  ioit 

[ The  information  obtained  for  the  Phase  1 

1 inspection  is  deemed  to  bo  adequate  for  the 

I enclosed  assessment  but  additional  qeotechni- 

cal  information  would  be  required  sliould 
additional  studies  be  undertaken  reqardinq 
tho  seepaqo . 

c.  Urqcncy 

No  iiiuuodiate  urqency  is  attached  to  implement  inq 
any  further  studies  or  the  remedial  measures  set 

: i' 

I, 

-21- 


tortli  bi'K'w.  'I'hi'iu' 
tuluri'  a.s  a part  at 
piaqiam  at  Llia  City 


can  ba  uiidartakan  in  l !u' 
Llia  raaailai'  maint  anaaaa 
vind  Caunty. 


d.  Naaoa.aiLy  tar  Fart  bar  :U  udy 

lit  vLaw  (.tf  t ha  dvtwnr. tnaiin  ci.ind i t iana 
railaati-ita  tlta  hiati  h>f.’.vtrd  cJ  aaai  t'i  cat  ian  , 
litrlhar  ahudiaa  ara  raaammandad  ralatina 
ta  the  aaapapa  aiiii  hytiraa I i a aparat.iana  . 

7 . J KF.COMMF.NDA'r  1 ON;'^  UKMFD 1 Ab  Ad'l'  I ONS 

a.  Al  t a mat  ivaa 

• Inapaat  and  rati  11  t ha  dawnatraam  atillina 
bviaina  at  bath  main  ambvtnkmant  apillwaya. 
(.'attaidarat  ian  ahauld  ba  qivan  ta  inatallina 
anarqy  attamivttian  daviaaa  auali  aa  datlaal- 
iitq  walla,  wii.iar  >.iandvitaLi  vtprana  I'tc.  ar 
oxtandinq  a pavad  ar  riprappad  chvinnal 
(oapooially  at  tha  auxiliary  apillway). 

• Raqrado  and  prataat  acaurad  araaa  at  main 
ambankmont  backalapaa.  Kamova  traaa  and 
raat  ayatama  in  salaatoi]  araaa  whara  thi'ir 
praaanca  axacarbataa  tha  araaion  prabli'in. 

• Saitdblaat  and  patch  cancrata  aurtacaa  an 
alt  spillway  atructuraa, 

• Conduct  an  in-dapth  anqinaarinq  vinalyaia 
of  tha  dam,  includinq  subaurfaca  invaati- 
qations  (with  tha  itacasaary  taata  to 
inaura  the  lonq-tarm  stability)  and  raviaw 
the  liydraulic  oparation  of  t lia  ovarall 
structure.  Studios  sliould  includa  tha 
effact  of  rastrictinq  tha  flow  under 
bridge  B-14  on  Park  Avenue,  tha  installa- 
tion of  a log  boom  for  debris  collection 

I at  tha  siphon  spillway,  and  tha  possible 

cot^at ruction  of  an  auxiliary  spillway  in 
the  north  and  of  tha  raceway  dike. 

b.  0\M  Maintenance  and  Procaiiuraa 

No  additional  procedures  other  than  those 
currently  in  affect  appear  to  ba  warranted. 
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